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FIELD: catalysis of chemical reactions, for example oxidation reactions of hydrocarbons. SUBSTANCE: 
proposed method includes production of active layers including carrier and reaction catalyst at 
simultaneous magnetron spraying on substrate followed by subsequent roasting of sprayed layers. 
Spraying is performed at inclination of surface of substrate to axis of magnetron discharge at angle of 90 
deg. at regular turn of substrate around axis perpendicular to its surface; before spraying, relief in form 
of projections and/or recesses are made on substrate; height of this relief is no less than thickness of 
layer being sprayed. Spraying is performed in high-frequency mode of magnetron. Angle between 
surface and axis of magnetron ranges from 50 to 70 deg. Regular turn of substrate around axis 
perpendicular to plane of substrate is performed in one direction through angle of turn ranging from 8o 
to 100 deg. and thickness of layer is regulated by spraying time. Roasting of sprayed layers is 
performed under conditions when partial pressure of catalyst material does not exceed 4.10-5 Pa. 
EFFECT: enhanced activity of catalyst and enhanced stability of its properties. 5 cl, 4 dwg 
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Arm KaTanM3a xnMnnecKnx peaiajMM, Hanpniviep 
peaKuntf OKMcneHMfl y r/ieBOAO poaob . Cnocoo" 
M3roTOBJieHkifl KaTariMTHMecKM aKTMBHbix cnoeB, 
cocTOfliUMx M3 Hocme/ifl m KaTa/iM3aT0pa 
peaKL^ni^, 3aKn»OMaeTCfl b nx ©AHOBpeMeHHOM 
MameTpoHHOM HanbuieHMM Ha noAno>KKy m 
nocneAywiMeM 0T)KMre HanbineHHbix cnoeB. 
Hanbi/ieHMe npoBOA*T npn HaicnoHe 
nosepxHocTn noAnowiw k ocm paspjyja 
MameTpoHa Ha yro/i Menee 90° c 
nepkiOAMHecKMM noBopoTOM noAnoJKKM BOKpyr 
ocm, nepneHAHKyjiapHofi k ee noBepXHOCTM, a 
nepeA Hanw/ieHMeM HaHocfrr Ha noAnowKy 
pe/ibecf) b BMAe BbicTynoB m/m/im yrjiyo/ieHMfi, 
npMHBM BbicoTy pe/ibe0a BbinonHflioT paBHOM He 
MeHee TanmKHW Hanbrn^eMoro cjior 
Hanbi^eHMe nposoAflT b BbicoKOMacTOTHOM 
pewMMe MameTpoHa. yro/i MewAy 
noBepxHOCTbio m ocbio MameTpoHa BbioupaioT 
M3 MHTepsana 50 - 70°. nepMOAHMecKMM 
noBopot noAno>KKM BOKpyr ocm, 



nepneHAHKynfipHott nnocKocTM noAno>KKM, 
ocyi^ecTBnwfOT b oahom nanpaBneHMM Ha yron 
noBopoTa 80 - 100°, a TonmuHy cnoa 
pery/iMpyioT BpeMBHeM HanbineHMH. Odkmf 
HanbineHHbix cnoeB npoBOAflT b yc/ioBM^x, npM 
KOTopbix napqMaxibHoe AaBJieHMe Marepwajia 
KaTa/iM3aTopa cocTa&nReT He oonee 4.10" 5 l~la. 
H3o6peTeHMe no3Bon«eT noBbiCMTb aKTMBHOCTb 
KaTanM3aTopa m CTa6MJiM3MpoBaTb ero cBOMCTBa 
nyTeM pery/wpoBaHMH Mop^o/ioron c/ioeB. 4 
3.n. 4>-/ibi, 4 mji. 
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(54) METHOD OF PRODUCTION OF CATALYTICALLY ACTIVE LAYERS 



(57) Abstract: 

FIELD: catalysis of chemical reactions, 
for example oxidation reactions of 
hydrocarbons. SUBSTANCE: proposed method 
includes production of active layers 
including carrier and reaction catalyst at 
simultaneous magnetron spraying on substrate 
followed by subsequent roasting of sprayed 
layers. Spraying is performed at inclination 
of surface of substrate to axis of magnetron 
discharge at angle of 90 deg. at regular 
turn of substrate around axis perpendicular 
to its surface; before spraying, relief in 
form of projections and/or recesses are made 
on substrate; height of this relief is no 
less than thickness of layer being sprayed. 
Spraying is performed in high-frequency mode 
of magnetron. Angle between surface and axis 
of magnetron ranges from 50 to 70 deg. 
Regular turn of substrate around axis 
perpendicular to plane of substrate is 



performed in one direction through angle of 
turn ranging from 8o to 100 deg. and 
thickness of layer is regulated by spraying 
time. Roasting of sprayed layers is 
performed under conditions when partial 
pressure of catalyst material does not exceed 

4.10* 5 Pa. EFFECT: enhanced activity of 
catalyst and enhanced stability of its 
properties. 5 cl, 4 dwg 
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M3o6peTeHne othocmtch k o6nacraM xmmhh: 
KaTa^H3y n oneKTpoxMMMM, m mokgt 6biTb 
Mcnonb3oeaHo aha KaTann3a xnMnnecKnx 
peaKijMft, HanpMMep peaiajMfl oKMcneHMfl 
yrneBOAopoflOB. 

H3BeCT9H pflfl CnOCOCOB H3rOTOB/18HMfl 

KaTann3aTopoB Ha ochobo HOCMTenefi (r. K. 
BopecKOB. TeTeporeHHbiCi KaTajiM3. M.: HayKa, 
1986 r ). Cnoco6w ocHOBaHbi Ha M3roToaneHMM 
HOCMTerm m nocneflyioineM HaHeceHnn Ha Hero 

KaTanMTMMeCKM aKTMBHblX KOMnOHeHTOB. 

M3roTOBneHne Hocmerm ocymecTBnflicr, b 
ochobhom, flByMH cnoco6aMM: nojiyneHneM 
ocHOBHoro KOMHOHeHTa HocnTena b Bktfle 
ruApOKCMfla m AanbHeflwefi ero TepMMHecKOM - 
oopacoTKofi, onpeAenaiomefl nopucTocTb m 
pasviep rpaHyn HOCMTena, nonMMepM3au>iefl 
nonyneHHoro rMApoKCMAa c nocneAyioinefi 
KpncTan^M3aqne^ H3 nepecbimeHHbix 
pacTBopoB. HaHeceHne KaTannTHMecKH 
aKTHBHoro KOMHOHeHTa ocymecTsnaiOT, B 

OCHOBHOM, AByMfl CnOC06aMW: "COp6u i MOHHblM" kl 

"nponnTOHHbiM". B cnynae "cop6u,MOHHoro" 
cnocooa MMeeT MecTo B3anMOAe^cTBne Me>KAy 
HocnTeneM n hcxoahnm BemecTBOM. B cnynae 
"nponnTOHHoro" cnoco6a aKTMBHbifl KOMnoHeHT 

H3HOCRT Ha nOBepXHOCTb HOCMTenfl, npH 3TOM 

yKasaHHoe B33mmoagvictbhd OTcyTCTByeT. 
HeAOdaTKOM cnocoooB nonyneHMH HOCMTena 
RBfineTCR MHorocTyneHHaTOCTb npou,ecca, 
OTcyTCTBMe bo3mo)khoctm ynpaBneHMH 
MopcfeonorMefl rpaHyn. HeAOdaTKOM 
"cop6u,MOHHoro" m "nponnTOHHoro" cnocoooB 
HBJifleTCfl OTcyTCTBue bo3MO>khoctm ynpaBneHMfl 

TOnLAMHOfi H MOpcfcOJlOrHefi HaHOCHMWX 
aKTMBHblX CflOeB. B MaCTHOCTM, TpyAHO 

o6ecneMkiTb AncnepcHOCTb KpucrannnTOB Ha 
ypoBHe HaHopa3MepoB. KpoMe Toro, 

HeAOdaTKOM HBJlfleTCfl HepaBHOMepHOCTb 

pacnpeAeneHUA aKTMBHoro KOMnoHeHTa no 
HocMTenio. 

H3BecTeH MameTpoHHbi^ cnoco6 
HanbineHMfl, npMMeHeHHbifi Ana M3roToaneHMH 
KaTOAa Ton/iMBHoro oneMeHTa M3 KepMeTa 
cocTaaa Ag 1 . x [(Y 2 03)o > i(Zr0 2 )o I 9lx (L. S. Wang 
and S.A. Barnett. Deposition, Structure, and 
Properties of Cermet Thin Films Composed of 
Ag and Y-Stabilized Zircon ia .//J. 
Electrochem. Soc, V. 139, p. 1134, 1992). 
Cnocoo" 3aiaiK)MaeTCfl b OAHOBpeMBHHOM 
MameTpoHHOM pacnbineHnn MeTannnnecKnx 
MMiueHe^ M3 Ag, Zr m Y b cmgcm aproHa m 
KMcnopoAa c noMou^bK) HecKonbKMX 
MameTpoHOB Ha nocTOHHHOM TOKe, a 
HanbineHkie ocymecTanaiOT Ha OAHy noAno>KKy 
npn pacnono>KeHHM nnocKocTM noAnowKM 
nepneHAHKynapHO ocm pasp^Aa MameTpoHa. 
nonyHeHHbie anon HBJiaioTCfl AByxcfcasHofi 
CMCTeMofl, cocToamefl us rpaHyn HocnTenfl 
(Y 203)0.1 (Sr02)o,9 (YSZ) pa3MepaMM MeHee 0.1 
mkm 14 MacTnu, KaTanMsaTopa (Ag) pa3MepaMki 
MeHee 0.05 mkm Ha noBepxHOCTn HOCMTena. 

CnOkl MMOK0T BblCOKyiO KaTa/lMTMHeCKyK) 
aKTMBHOCTb no 0TH0UJ6HMK) K peaKU,Mkl 

BoccTaHOBneHMR Kucrtopofla O 2 + 4e*o20 2 " M 
aneiapuMecKyio npoBOAMMOcTb, 6nn3Kyfo k 
npOBOAMMOCTM MMCToro cepe6pa npn ero 
coAep>KaHMM b KepMeTe conee 30 06 %. 
KaTanHTunecKafl aKTHBHOCTb saBucuT ot nucna 

aKTMBHblX L^OHTpOB Ha nOBepXHOCTH 

KaTann3aTopa, a Taiwe ot ero nopMCTocTM, 
perynwpyioLnefl npoxo>KAeHMe peareHTOB k 

aKTMBHbIM U,6HTp3M (&.&. flaMaCKHH // flpHHMUnbl 

coBpeMeHHbix MeTOAOB n3yneHMfl 
3/ieKTpoxnMHHecKHX peaxi^HM. H3A. MfV, 1965 
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r.). B A3HH0M cnynae pa3Mepw HaHocTpyirryp m 
nopucTocTb onpeAenflioTCfl TonbKO npupoAofl 
nna3MOXMMHHecKHx npoi4eccoB. HeAocTaTKaMM 
onucaHHoro cnocooa flBn«ioTC« OTcyTCTBue 
bo3mo)khocth snuflHUfl Ha Mop<fconorwo M 
pa3Mep KaTanMTunecKH aKTMBHbix HacTkiu, m 
qacTui^ HOCHTenn. KpoMe Toro, npMMeHeHMe 
MameTpoHa Ha nocTOAHHOM Toxe npMBOAUT k 
M3MeHeHMK) pe)KHMa BcneACTBue n3MeHeHHfl 
cbomctb MMUjeHM b npOL\ecce HanbtneHMfl. 

Hanoonee 6nn3KMM TexHunecKMM peweHweM 
«snfleTCfl MameTpOHHbivi cnoco6 n3roTOBneHHfl 
cnoeB TBepAOOKCHAHoro TonnnBHoro aneMeHTa 
(TOT3) (naTeHT CUJA 5395704, HKH 429/30. 
TBepAOOKCHAHwe TonnnBHbie aneMeHTbi. 
Ony6nnxoBaH 07.03.1995). B npoTOTMne 
npuMeHnnocb OAHOBpeMeHHoe MameTpoHHoe 
HanbineHne Ha nocTOHHHOM TOKe cnoeB T0T3 c 
MeTannnHecKvix MnnieHeft b aicrnBHbix cpeAax, 
npvi 3tom yron Me*Ay ocbio pa3p«Aa 
MarHeTpoHa n noBepxHocTbK) noAno)KKM 
ycTaHaB/iUBann paBHbiM 90°. HeAocTaTKaMM 
onucaHHoro cnocooa ABJiqiOTCP OTcyTCTBue 

B03MO>KHOCTM BnHflHUR Ha MOpc(X3norMK) H 

pa3Mep KaTannTunecKH aKTHBHbix nacTMu m 
nacTHU, HocnTenfl. KpoMe Toro, npuMeHeHne 
MamerpoHa Ha nocroaHHOM TOKe npusoAUT k 
n3MeHeHMio pe>KHMa BcneACTBue M3MeHeHHfl 
cbomctb mmlubhh b npoi^ecce HanbineHHA. 

TexHkmecKO^ 3aAaHev^ HacTonu^ero 
M3o6peTeHMH flBJifleTcn ycTpaHeHne yxasaHHbix 
HeAOCTaTKOB n pa3pa6oTKa cnoco6a 
M3roTOBneHMfl KaTannTMMecKn skthbhux cnoeB c 
noBbiiiieHHofl aKTMBHocTbto KaTann3aTopa 3a 

CH6T yBenHHeHMfl nnOTHOCTM aKTMBHblX L^eHTpOB 

Ha eAMH^i^y o6"beMa, a Taiwe nojiyneHne 
cTa6nnbHbix KaTannTunecKHx cbo^ctb nyTeM 
perynwpoBaHMH Mopc^onorkin cnoeB. 

flnfl peiueHUfl nocTaBJieHHofi 3aAaMM 
npeAnaraeTCfl cnoco6 nsroTOB/ieHvia 
KaTannTkNecKH aKTMBHbix cnoeB, coctohu^mx M3 
HOCHTena h KaTann3aTopa peaKu.nti, 

3aKJ1K)HaK)LMV1^Cfl B HX OAHOBpeMeHHOM 

MameTpoHHOM HanbineHnn Ha noAno>KKy m 
nocneAyfOii^eM oT>Knre HanbineHHbix cnoeB. 
Cnoco6 oTnuMaeTcn TeM, hto HanbineHne 
npoBOA«T npn HaK/iOHe noBepxHOCTM noAno^Kn 
k ocm paspflAa MameTpoHa Ha yron Menee 
90 0 c nepnoAMHecKMM noeopoTOM noAno)KKM 
BOKpyr ocm, nepneHAMKyn«pHoCi k ee 
noBepxHocTM, a nepeA HanbmeHMeM HaHoc^T Ha 
noAno>KKy penbeo> b BMAe BbicTynoB m/mjim 
yrny6neHM^, npMMeM BucoTy penbetfca 
BbinonH5?K)T paBHo^ He MeHee TonmnHbi 
HanbinweMoro cnofl. HanbineHMe npoBOAHT s 
BbicoKonacTOTHOM pe>KMMe MameTpoHa. Yron 
Me>KAy noBepxHOCTbio m ocbro MameTpoHa 
BbioVipatOT M3 MHTepBana ot 50 ao 70° 
DepMOAMMecKM^ nosopoT noAno>KKM BOKpyr ocm, 
nepneHAMKynRpno^ nnocKocTM noAno)KKM, 
ocymecTBnaioT b oahom HanpaBneHMM Ha yron 
noBopoTa ot 80 ao 100°, a ToniAMHy cxion 
perynMpyioT Bp6M6H6M HanbineHMR. OT>KMr 
HanbineHHbix cnoeB npoBOART b ycnoBMflx, npM 
KOTopbix napuManbHoe AaBneHMe KaTanM3aTopa 
cocTaBnHeT He 6onee 5,1 0" 5 na. 3aflBnfleMoe 
peujeHMe o6naAaeT cyu^ecTBeHHbiMM 
OTnMMMRMH ot npoTOTMna no pe>KMMaM, 
onepai^MRM npM nanbineHMM, no noAroTOBKe 
noAno>KeK m no TepMMMecxofl o6pa6oTKe nocne 
HanbineHMR. 

TeXHMMeCKMM p63ynbTaTOM M306peT6HMfl 

ABnfleTCfl to, hto npeAfiaraeMbifl cnoco6 
HanbineHMR no3BonaeT co3AaBaTb cnoM 

K3TanM3aTOpOB C pa3nMHHO^ nnOTHOCTbK), 



CM 
O 

00 

10 

0> 



ro 

<x> 

Ol 
CI 

00 

O 



Mop4)onorne^ n pa3MepaMM nacTMU, HocMTena, 
mto noBbimaeT KaTanMTMHecKyio aKTMBHocTb 
cnoeB n ynymuaeT nx CTa6vuibHOCTb. 
3/ieKTpoHHO-MHKpocKonnHecKne MconeflOBaHM« 
noATBepAnnn M3MeHeHne MopcJ>onornn 
HanbmeHHbix KpucTannoe c o6pa30BaHM6M 
conee pa3BMTOtf noBepXHOCTM Ha ynacrKax, 
nacTHMHO 3aieH6HHbix ot npHMoro nonaflaHMH 
nyMKa penbecfcoM noBepXHOCTM. flpn otom 
yBennHUBaeTCfl KOHi^eHTpai^Mfl aKTMBHbix 
UeHTpoB peaxukiu n pacwMpneTCfl Haoop 
KpncTa/iJiorpact)MHecKnx nnocKOCTefl orpaHKM 
HaHOKpucTaruioB b cnoe, neM noBbiwaeTca ero 

KaTanMTMMeCKafl aKTMBHOCTb. 

CymHOCTb M3o6peTeHMfl noacHflxyr <J)Mr.1-4. 

Ha 4>nr.1 (yBe^MHeHne 15000) 
npeAdaBneHO sneKTpOHHO-MMKpocKonMHecKoe 
i/i3o6pa>KeHne HaHocTpyicryp Pto.44VSZo.56. 
HanbineHne npoBOAnnocb noA yrnoM 60° k 
nnocKOCTM noAnowKM c noBopoTaMU BOKpyr ocm, 
nepneHAHKyrmpHofl noBepXHOCTM noAno>KKM, Ha 
90° m BbiAep>KKaMvi b otom nono)KeHMn b 
TeMeHne 10 MMHyT. 3Aecb 1 - rpaHynnpoBaHHwe 
nacTMi^bi HOcnTe/ifl YSZ, HanbineHHoro b 
ycnoBMax oTcyTCTBMA 3aTeHeHnn HanbinqeMbix 
cnoeB penbecfxDM doahokkh, 2 - nopbi MewAy 
crpyKTypaMM Hocme/ip. 

Ha cpw.2 (yBe/inHeHne 15000) 
npeAdaBneHO anexTpoHHo-MUKpocKonnHecKoe 
M3o6pa>xeHMe nnacTMHnaTbix HaHocTpyicryp 
HOCHTena YSZ, o6pa30BaBWMxcfl npn ycnoBMM 
nacTHMHoro saTeHeHUfl HanbinaeMbix cnoeB 
penbecf)OM noAnowKH. 3Aecb 2 - nopbi Me>KAy 
n/iacTMH^aTbiMM HaHocTpyicrypaMM, 3 
n/iacTUHHaTbie CTpyiaypbi HocMTena. 

Ha 4>nr.3 (yBennneHne 15000) npuseAeHO 

3JieKTpOHHO-MHKpOCKOnMHeCKOe M3o6pa>KeHMe 

nonepenHoro M3noMa cnoa Pto.44YSZo.5e nocne 
oT>KMra b TeMeHMe 6 nacoB npn 1200°C Ha 
B03Ayxe. Hanbi/ieHMe npOBOAnnocb noA ymoM 
60° K HJIOCKOCTM noAnowKn c noBopoTaMM 
BOKpyr ocm, nepneHAHKynflpHOfl nosepxHOCTn 
noAnoxKH, Ha 90° m BbiAepwraMM b stom 
nonoKeHMM b TeMenne 10 MUHyT. 3Aecb 1 - 
rpaHynbi HOcmenR, 4 - ynacroK 30H pasnMnHofi 
nopucTocTM, o6ycnoB/ieHHO& n3MeHeHMfiMM 
ycnoBMki HaHeceHMn. 

Ha cf)nr.4 (yBennneHne 15000) npMBeAeHo 
3/ieKTpoHHO-MMKpocKonnMecKoe M3o6pa>KeHne 
noBepXHOCTM cnoa Ro.44 Y SZ 0 .56 nocne OTWHra 
b TeneHMe 6 MacoB npn TeMnepaType 1200°C 
Ha B03Ayxe. HanbineHne npoBOAMnocb noA 
ymoM 60° k nnocKOCTU noAno>KKM c nosopoTaMM 
Boxpyr ocu, nepneHAMKynflpHofl noBepxHOCTH 
noAnoKKM, Ha 90° m BbiAepaocaMM b stom 
nonoweHMM b TeneHne 10 muhyt. 3Aecb 1 - 
rpanynbi HocMTena, 5 - KpMCTannbi nnaTMHbi, 
o6pa30BaBiunecH Ha noBepxHoc™ anon 
BcneAdBue cerperau^M b npou,ecce OT>KMra. 
CKopocTb ncnapeHMfl nnaTMHbi b ycnoBMflx 
oDxura He npeBwwana 10 16 aT/cM 2 .Mac. Ha 
Bcex npuBeAeHHbix MHKpo0oTorpa0nflx 
HaHOdpyKTypbi nnaTUHbi Ha nosepxHOcm 
Hocure/in He bhahw, TaK KaK mx pa3Mep MeHbiue 
pa3peiuaK)iMe^ cnoco6Hoc™ npn6opa (0.005 
mkm). HannHne nnaTHHbi b Hanw/ieHHbix cno^x 
6bmo noATBepweHO peHTreHOCTpyKTypHbiMn 

MeTOAOM M MeTOAOM peHTTeHOBCKOfl 

4xoT03jieKTpoHHO^ cneKTpocKonviM . no 
3aflBJiReMOMy cnoco6y 6w^m n3roToaneHbi 

06pa3l^bl CO CJIOHMM Pt 0.44 YS Zo.56 

KaTaiiM3aTopa peaKunn BOccTaHOB/ieHMR 
KucnopoAa 02+4e"o20 2 ". Hanw/ieHne 



ocymecTB/iariH Ha noAnoKKy m YSZ b bmao 

AMCKa AHaMBTpOM 20 MM H TOfllAMHO^ 0.4 MM. 

fljia HanbuieHun ncnonb30Bann MniueHb H3 
MeTannnMecKoro qupKOHna c BCTaBKaMM m 
MTTpun \a nnaTHHw. Hanw/ieHne nposoAnnn b 
b bi co KonacTOT h o m (13.56 MTi^) pa3p«A© npn 
aMnnmyAe Hanpfl>KeHkifl 1000-2000 B, 
HacTpotiKOM comacyioiMero ycipoiicTBa 
Ao6nBankicb oTHOiueHUfl MOi^HOCTeW, 
BbiAenneMbix b pa3p&Ae. npn OTpvu^aTeribHO^ n 
nono>KViTenbHO^ normpHoc™ Ha KaTOAe ^3:1. 
PaccTOflHue Me>KAy KaTOAOM MamerpoHa n 
noAno>KKO^ paBHRnocb 2 cm, AaBJieHne ra30BO« 
cm ecu Ar+02 (30 o0.% O2) noAAepWMBanvi 
paBHbiM 6.5 (la. HanbineHne cnofl TonmMHOfl 2 
mkm npon3BOAH^n b TeHeHne 2 nacoB. 
noAnojKKy pacnonara/in noA yrnoM 60° no 
OTHoiueHMK) k ocu pasp^Aa MameTpoHa M 
Ka^Abte 10 MUHyT ocyu^ecTBHann noBopOT Ha 
90 o B QAHy m Ty >Ke CTopoHy. M3roTOBneHHbie 
TaKviM o6pa30M o6pa3i4bi (cepuR 1) OT^nrajin b 
TeneHne 6 nacoB npn TeMnepaType 1200°C. 
fl/ifl cpaBHeHUR 6binn n3roTOBneHbi o6pa3Ubi 
cnoeB KaTa/iM3aTopa Toro we cocTaBa m to^ «e 

TOJllHUHbl, HO npM HanbineHMM C nOCTORHHblM 

yrnoM Me>KAy noBepxHOCTbK) noAno^Kn m ocbK) 
paspnAa MameTpoHa, paBHbiM 90° (cepkm 2). 
npoBeAeHo nccneAOBaHHe KaTanHTunecKofl 
aKTHBHocTM cnoeB cepnC^ 1 h 2 Ann peaKUnn 
O 2+4e"o20 2 " no MeTOA^Ke cpaBHMTenbHbix 
MMneAaHCHbix MccneAOBaHkifi (N.I. Khramushin, 
G.S. Mezheritsky at al. // Proc. of the 12th 
World Hydrogen Energy Conf. Buenos Aires, 
1998, p. 2119). CpaBHMTenbHbie nccneAOBaHMR 
KaTartMTMHecKOM aKTMBHOCTH cnoeB 
KaTannsaTOpOB 1 n 2 b TeneHne 72 nacoB 
McnbiTaHn^ npn TeMnepaTypax 600-800°C 
noKa3ann noBbitueHne KaTannTunecKO^ 
aKTMBHOCTM npuMepHo b Tpn pa3a y cnoR 1 no 
cpaBHeHkito co cnoeM 2. 

OopMyna M3o6peTeHM5i: 

1. Cnoco6 n3roTOBneHMfl KaTannTunecKM 

aKTMBHblX CnoeB, COCTORU4MX H3 HOCMTenR M 

KaTanM3aTopa peaKun^, 3aKniOHaK>w>ificfl b hx 
OAHOBpeMeHHOM MameTpoHHOM HanbineHMH Ha 
noAno>KKy m nocneAytou^eM OT>Knre HanbmeHHbix 
cnoeB, oTnuHaKJiAM^CR TeM, mto nanbineHne 
npoBOAflT npn HaKnoHe noBepxHOCTH noAno>KKH 
k ocu pasp^Aa MameTpoHa Ha yron MeHee 
46 90 0 c nepnoAHMecKMM noBopOTOM noAnowKM 
BOKpyr ocu, nepneHAMKynflpHofi k ee 
noBepXHOCTM , a nepeA HanbineHMeM HaHOCRT Ha 
noAno>KKy penbeqb b bma@ BbiCTynoB M/MnM 
yrny6neHM«, npMneM BbicoTy penbec^a 
BbinonHRioT paBHoC^ He MeHee ToninMHbi 
HanbinneMorocnon. 

2. Cnoco6 no n. 1, OTnMHaiou^M^cfl TeM, mto 
HanbineHMe npoBOART b BbicoKonacTOTHOM 
pewMMe MameTpoHa. 

3. Cnoco6 no n. 1 MnM 2, OTn^HarciAMficfl 
TeM, hto yron Me>KAy noBepxHOCTbK) m ocbio 
MameTpoHa Bbi6npaiOT M3 MHTepBana 50-70°. 

4. Cnoco6 no n. 1, MnM 2, unM 3, 
OTnMnaioiAM^cR TeM, hto nepMOAMMecKMM 
nosopoT noAno>KKM BOKpyr ocm, 
nepneHAHKynflpHOM" nnocKOCTM noAnoKKM, 
ocymecTBnflfOT b oahom HanpaBneHMM Ha yron 
noBopoTa 80-100°, a Tonii\MHy cnoR perynMpyiOT 
BpeMeHeM HanbineHMR. 

5. Cnoco6 no nioooMy ms nn. 1-4, 
omMMaioiAMficfl TeM, mto oTJKMr HanbmeHHbix 
cnoeB npoBOAflT b ycnoBM^x, npM KOTOpbix 
napi^ManbHoe AaBneHMe KaTanM3aTOpa 



10 



15 



20 



25 



30 



35 



40 



50 



55 



60 



CM 
O 

00 

to 
m 

<T> 



C0CTQBJ1H9T H8 60/186 5-10" 5 fla. 
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